Irrigation Water Conveyance (ft)

High-Pressure,tUnderground, Plastic
Pipeling

Definition

A plpaline and appurtenances installed in &n irmgation
systam,

Scope

This standard applies 1o underground thermoplastic plpe-
lines ranging from % in 1o 27 in, in diametar thal are closed
1o the simosphere and thal sre subject 1o intornal pressures
ol PO Ibfin? or greater,

The standard includes the design criteria and minimum
installation requirements lor igh-pressure, plastic irngation
pipalines and specilications tor the (harmoplasiic pipe.

Purposs

To prevenl arosion of loss of waler quality o damage 1o the
land, to make possible proper managemant of rngalon
walar, and lo reduce water convayanca logses.

Condlitions whera practice spplles

All pipalines shall be planned and located 1o 5arve as an
imtagral part of an irmgation waler disiribulion o convey-
ance system dasigned 1o lacilitate the consarvation use and
management ol the soll and water resources on a farm of
group of farms.

Waler supplies, watar quality, and rates of imgaiion delne-
ary for the area served by the pipaling shall be sufficient to
make irfigation practicalfor the crops 1o be grown and the
irrigation water application method 10 be used.

Plastic pipslines installed according fo this standard shall
be placed only in suitable sails whera the bedding and
backfill requirements can be fully met,

Design criteria

Working prezsure and flow veloclty. The minimum accepl-
able class of pipe shall be thal having & pressure rating for
water of 80 Ibin®.

The pipaline shall be designed to meet all service require-
ments without an oparating pressure, including hydraulic
fransients, or static pressure at any point greater than the
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prazsure raling of the pipe used al thal point. As a salety
tactor againgl surge or waler hammer, the warking prazsure
should nol excesed 72 percent of the pressure rating of the
pipa, nor should the design flow velocity ar system capacity
excaed 5 s, I aither of these limils 15 exceeded, special
considaralion musl be given lo tha fiow conditions and
measuras taken 1o profect the pipeline adequalaly against
surge.

Capacity, The design capacity of the pipeline shall be
basad on whichavar of tha lollowing critaria is greater:

1. The capacity shall be suficien] 1o deliver the volume of
witar required 1o mast tha peak-period consumplive use
of the crop of crops 10 be irigated.

2. The capacity shall bo sutficient 1o provide an adequate
stream lor all methods of irngation planned,

Friction lossss, For design purposes, friction haad lossas
shall ba no leas than thosa computad by the Hazen-
Williams equation, using a roughness coafficlam, ¢, egual
to 150

Outlets. Appurenancas required o daliver watar lrom thae
pipaline 1o an ndividual sprinklar or to 8 laleral line of
sprinklars or surface pipe localed on the ground surlace
shall be known as outlets. Outlels shall have adequale
capacity to deliver tha dasign flow to the individual 3prin-
klar, surface lataral line of sprinklars, or surace pipe at the
dasign operaling prassune.

Check valvws. A check valve shall be installed betwsen the
pump discharge and the pipaline whare backflow may
QCCUr,

Pressure-rellef valvea. A pressure-ralie! vahe shall be
insiallsd batwean tha pump discharge and the pipaling |f
eucasslve pressure can bulld up when all valvas are closad.
Pressure-ralia! valves shall be Installed on the dischargs
side of the check valve where & reversal of flow may occur
and at the end of the pipeline If nesded io ralisve surge at
the and of the line.

Pressure-redied valves shall be no amaller than Y-in nomi-
nal gize for aach inch of the pipaline diameter and shall be
58l o open al a pressure no greater than 5 Infin® above the
pressure rating of the pipe.

The pressure at which the valves start to open shall be
markad on each pressure-ralie! valve. Adjustabla pressure-
refiaf vahves shall ba zaaled or otharwisa allered to pravant
changing tha adjustment from that marked on tha valve,

Manufesiurers of pressure-relie! valves markeled for usa
under this standard shall provide capacity tables, baszad on
parfamencs lests, that give the dischargs capacities of the
valves ml tha maximum permissible pressure and difaran-
fial preasure sattings. Such tabies shall be the basis for
design of pressure setting and of acceptance of these
vahes, x

Alr-releass valves. Tha thres basic lypes of air-releaza
vahwes for use on imigation pipelines are described as
follows:
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Irrigation Water Conveyance, &30-DD-2

An air-release valve, 8 continuously acling valve thal has
a small venting orifice, ganerally ranging betwean '4e and
3 In. In slze. This valve relagses pockats of air from the
pipeline once the line is flled and under woarking pressure.

An air-and-vacuum vahtve, which has & largs vaniing ori-
fice, sxhausts larges quantitias of air from the plpeline dur-
fng filling and allows air to reenter thae line and prevants &
vacuum from forming during emptying. This typa of valve Is
somatimes called alr-vacuum-release valva o air-vent-and-
vacuum-relial vahe. 11 is nol conlinuous acting because it
doas not allow further escape of air al working pressure
once the vahwe cloges,

A combination air valve is sometimes called a combina-
tlon alr-releese and alr-vacuum valve or combination air-
and-vacuum-refiel valve. It Is continuous acting and com-
binea the functions of both the air-releass vahve and tha
alr-and-vacuum valve, Both valves are housed in one vahe
body.

it noaded o provide positive means for air escape during
filling and air entry while emptying, air-and-vacuum valves
of combination alr valves shall be installed &l all summits,
at tha enlrance, and af the end(s) of the pipefine. Such
valves generally are neaded al thase localions if the line is
truly closed lo the almosphare. However, they may not ba
neaded if other featuras of the plipe system, such as perma-
nently located sprinkler nozzies or other unciosed sarvice
oullsta, adequately vent the particular location during flling
and emptying operations.,

Tha matic of alr-relaass valve diameter to pips diamater
for vahves intonded to reloass air when filling the pipe
should nol be leas than 0.1. Howsever, small-dlameter valves
may be ussd to limit water hammer pressures by controlling
alr releass where control of filling velocities ia questionable.
Equivalent vahve cuthrt dismeters of less than 0.1 are per-
mitted for continuously acting air-releass valves. Adequate
vacuum relie! must be provided.

Alr-release vahves or combination air vatvas shell ba used
as neaded to permit alr to escaps from the pipeline while
the llne k& al working pressura. Small orifices of thasa types
shall ba sized according to tha working prassurs and vent-
ing requirements recommanded by the valve manutaciurer.

Manufacturers of alr vahes marketed for use under this
standard shall provide dimensional data, which shall ba the
basis for selaction and accaptance of thess valves,

Dralnage. Provisions shall be made for completety draining
tha pipaline H a hazard is imposed by freezing tempeara-
tures, drainage is recommended by the manufacturer of the
plpe, or drainage of the line i specified for the job. Il provi-
sicns for drainage are requirsd, drainage outlets shall be
lecated at all low places in the line. These outlets may
drain into dry walls or to points of kwer elevation. H drain-
age cannot be provided by gravity, provisions shall ba made
1o empty the line by pumping or by other meana.

Flushing. f provisions are needed 'for Aushing the line fres
of sediment or other foreign matarial, & suitebis vaive shall
be Installed at the distal end of the pipeline.

Thrust control. Abrupt changes in pipeline grade, horizon-
tal alinement, or reduction in pips size normally require an
anchor or thrust blocks o absorb any axial thrust of tha
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pipahna. Thrust control may also be needed at the and of
tha pipaling and af in-line control yalves.

Thrust blocks and anchors must be large anough to with-
stand the forces lending o move the pipe, Including those
ot momantum and pressure as well as forces due 10 expan-
slon and contraction.

The pips manufacturar's recommendations for thrust con-
trol shall ba followed. In absence of the pipa manulfacturer's
requiremants, the 'cllowing formula musi be used in
designing thrust blocka:

Whare:
A = Area of thrusi block required in 2
H = Maximum working preasure In ft
O = inside diameter of pipa In ft
B = Allowable passive prassura of tha soll in
It
a8 = Deflection angle of pipa bend

Ares of thrust blocks for dead ends and teea shall be 0.7
times the area of block required for & 80 degree dellection
angle of pipa band.

i adequate soll tests ame not avallable, the passive soil
prassure may be estimated from table 1.

Materials. All malerials shall mest or exceed tha minlmum
requirsments indicated In "Spacifications for Materials."

Pians and specificationa

Plans and specifications for constructing high-preesure un-

darground plastic plpslings shall ba In keaping with this
standard and shall describa the requirements for apphying

the practica to schieve its intended purposas.

Tabls 1.—Allowabia acil bagring prassura

Depth of cover
10 cantar of thrust block

MNalural soil material 2N an 4N 5N

—
Sound badrock. ..o 8,000 10,000 10,000 10,000
Deorgs sand and grined

rrExTune { AU

LT o T 1,200 1800 2400 3000
Dgrates fina 0 COMrRS gare]

(s § = 35%) ... 8O0 1200 1,880 2,100
S and cly mixture

(assumed §=25°) ... 50 o 80 1200
Soft clay and organic

Sl (R

g | e— 200 00 400 500




Irrigation Water Conveyance

High-Pressure, Underground, Plastic
Pipeline Specifications

Inatallstion

Minimum depth of cover. Pipe shall b installed &l suffi-
cieni depth below the ground surfece 1o pravide proteciion
trom hazards imposed by tratlic crossings, farming opara-
tions. frenzing temperatures, of 5ol cracking. The minimum
depth of cover for pipe susceplible 10 any of thesa hazarcs
ghall ba:

Pipe diameter Depth of covel
in i
A TIEOUGH B wovinnns i brermivsssmnssassasieassnnimuinnisai esssssins s 18
Athrough 5. R —— A
R o - TR R RO VT Prer e P e 30

in araas whore the plpe will not be suscaptible to freez-
ing and vahlcular or culitvalion hazards and the solls do not
crack appreciably whan dry, the minimum depth of covar
may ba reducad to:

Pige chmrmests Dapth of oo
L [
Ve TRPOUOR T caiiniimmnman s s s B
2 through 3. T TRt PRI PP - | |
& HAMOUEIN Blocsieessismesmns e s s b bbisiamsben b e 18
WAOTS TRAA B, imissisiansinsmssrmeprmesss s a1 4488 nmerrrressers 24

In cranberry boga whaere the pips is not susceplibla to
treezing and heavy squipmant ks never allowed, the mink
mum depth of cover may ba & in for & &-n diameter pipe
and 12 in for & larger pipe,

The minimum cover kv polysthylana pips s & in but may
ba reduced to 2 In whera condilions warran!. The minimum
covar for PVC plpe in cranberry bogs, whara the pipe is 10
be protected from treezing after winter fiooding, shall ba 12
in, il the winter flood equels or exceeds 12 in. Whers the
winter flood is less than 12 in, the 1op of tha pipe shall be
at lsast 24 in below the waler surface. Sofveni-walded joints
ghall be usad at all connections o PYC pipe whama paat
and muck exit in their normal layersd pattern. Rubber
gaskat joints may be used following normal bedding proce-
dures where coarse sand or cemen| layers exist.

Al low places on the ground surface, extra fill may be
placed over the pipefine 1o provida tha minimum depth of
cover. The top width of the fill shall then be no less than 10
i and the side slopes no steeper than 6:1. |f extra protec-
tion is needed al vehicle crossings, encasement pipa of
other epproved methods may be usad.

Trench constructlon. The tranch at any point balow
ihe top of the pips shall be only wide enough to parmit
the pipe 1o be easily placed and joinad and 10 allow the
initial backdill material to bs uniformly placed under the
haunches and along the side of the pipa. The maximum
tranch width shall ba 36 in greatar than the diamatar of
the pipe. If the trench = precision excavated and has a

Irrigation Water Convevance, &430-RD-3

samicircular botiom that closaly fits the pips, the width
shall nol excead tha cutside diameter of the pipe by
more that 10 parcant.

Tha trench battom shall be uniform 8o that the pipe lies
on the botiom without bridging. Clods, rocks, and uneven
spots that can damage the pipe of cause nonuniorm sup-
porl shall be removed.

If rocks, boulders, or any other material that can damage
the pipe are encountered, the french botiom shall be under-
cul a minimum of 4 in below final grade and filled with bad-
ding matarial consisling of sand of compacted fine-grainad
scils,

Pipaiines having a diameter of %4 through 2 in 1hat are
10 be placed in arsas notl subject to vehicular loads and In
soils that do not crack appreciably when dry may be placed
by using “pow-in" equipment Instead of camantional
tranching.

Provisions shall bs made o inasura safe working condi-
tions whare unstable soil, trench dapth, or other conditions
can be hazardous o personnel working in the trench,

Piacamant, Care shall be taken to prevent permanent dis-
tortion and damage when handling the pipa during unusu-
ally warm or cold waathar. The pipe shall ba allowsd 1o
come within B lew degrees of the tamperature it will have
after 1t is comphrialy covered betore placing the backiill,
other than that needed for shading, or betore connecting
the pipe 0 other facilities, The pipe shall be uniformly and
continuously supporiad over its entire length on firm stable
matsrial. Blocking or mounding shall not bs usad 1o bring
tha pipe to final grade.

For pipe with bell joints, ball holss shall be excavated In
the bedding maisral, as needed, 10 allow for unobsiructed
assambly of the joint and to parmil the body of the pipe lo
ba in cormact with the bedding material throughoul its
Wrngth,

Joints and connectiona. All joints and connections shall
be designed and constructed to withstand the design maxi-
mum working pressurs for the pipaling withou! leakage and
to iaarve tha inside of the line frea of any obstruction that
may 1end to reduca its capacity below design requirements.

All fittings, such as couplings, reducers, bands, tees, and
crosses, shall be installed according to the recommenda-
tions of tha pipa manufacturer,

Fitlings made of sisel or other metals susceptible lo cor-
rosion shall ba adequaiely protecied by being wrapped wilh
ﬁwﬁmuwwmmﬂwﬂhammmmh&s
high cofroslon-prevertative qualities. if plastic taps is used,
all surfaces shall ba thoroughly cleaned and coated with a
primar compatible with the tape bafore wrapping.

Thrust blocks. Thrust blocks must ba formed against &
solid hand-exavated tranch wall undamagad by machani-
cal equipment. They shall be constructed of concrets, and
the spacs between tha pipe and trench wall shall be filled
to the helght of the cutside diameter of the pipe or as spac.
ified by the manufacturer.

Testing. Tha pipelineg shall be tested for praasure strangth,
lsakage, and proper tunclioning. The tests may be per-
tormed betore backfilling or anytime after the pipaline is
meady for sehvice.
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Irrigation Water Convevance, 430-DD-4

Tosts for preesure strength and leaks shall be accome
Plished by inspecting the pipeline and appurlenancas whila
the maximum working pressure is maintained and all joints
and connections are uncovered, ar by observing normal
operation of the pipeline after It 15 put inlo service. Partial
backfills neaded 1o hold the pipe in place during 1esting
shall be placed as specified in “Initial Backii." Any lnaks
shall ba repaired and the systam retesied.

The pipeline shall be tested 1o insure that i functions
properly at design capacity. At or balow dasign capacity
there shall be no objecticnable flow condilions. Objectiona-
Ble flow conditions shall include water hammar. continuing
unsteady delivery of waler, damage 1o the pipeline, of delri
mental dischargs from conliol valves

Initial backfill. Hand, mechanical, or water packing math-
ods may ba used

The initial backfill material shall be soil or sand that is
Iree from rocks or stones larger than 1in, in diameter At
the time ol placement, the moisture content of tha material
shall be such that the roguired dogres of compaction can
be obtained with the backtill method 1o ba used The inital
backfill material shall be placed so thal the pipe will not ba
d'splaced, excessively deformed, or damaged,

i backliling is done by hand or mechanical means, the
initial fill shall be compacied lemly around and above the
pipe as required to provide adequate laleral suppord lo the
pipa,

If the water packing malhod |s ysed, the pipaling first
shall be filled with water, The inilial backfill belore waltting
shall be of sufficient depih to insure complele coverage of
the pips afler consolidation Water packing is accomplished
by adding enough water 10 diked reaches of the rench o
thoroughly saturate the initial backlill withour ExXCeEsive
pooling Afier the backlill is satlurated. the pipeling shall
remaln full until eher the final backlill is made. The wlied
fill shall be allowed to dry unbil fiem betore beginning tha
final backhill,

Final backlill. The final backhll material shall ba fres of
large rocks, frozen clods, and cther debris greater than 3
in. in diameter. The material thall be placed and spread in
approximately uniform layers so that there will be no
unfilled spaces in the backhill and the backiil will be ievel
with the nalural ground or al the design grade required 1o
provide the minimum depth of cover afier settlemant. Roll-
ing equipment shall not be used o consolidate the final
backfill until the spacified minimum depih ol cover has
been placed,

All special backliling requirements of tha pipe manulac-
turer shall be mat,

Basie of scceptsnce. The scceplabilily of the pipaling
shall be determined by inspactions to check compliance
with all the provisions of this standard with raspact 1o the
design of the ling, the pips and pipe marking, the appuris-
nances, and the minimum installalion requirements.

Cartifications and gusraniee. | requested by the state
conservation engineer, & qualified lesting laboralory must
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certity with Supparting test results thal the pipa mests the
requirements spacified in this standard. The seal of
approval of & recognized laboratory on pipe bearing one of
the ASTM designalians listed in this standard may ba
accepled for this cenification,

The installing contractor shall cartify that his or her instal
lation complies with the requiraments of this standard. He
or sha shall furnish & wrillen guarantes thal prolects the
ownet against defective workmanship and materisls for not
less than 1 ysar The cedification identifies the manufac-
lurer and markings of the pips usad.

Malerials

Cuaiity of plastic pipa. The compound ussd In manufac-
turing the pipe shall meel the requirements of one of the
foliowing maleriabs:

1. Polyvinyl chioride (PVC) as specitied in ASTM-D-1784.

Coda

Malerial clasaification
Tt |, Gmoe 1. 12454-B
Yoo |, Grade 2................ 12454-C
BP0 M. OO Lo siiseesiiionis o o 14333-D

2. Acrylonltrile-butadiene-styrens (ABS) as specified n
ASTM-D-1788,

Cods

- Matariai classihcation
Typa |, Grade 2 5-2-2
2 3-5-8
Tipe I, GIIOE T _....iriiiremserrresssssasssemsermsessmsssrenssssem 445

Caode
M atarinl clasadhcalon
Grade P14, Class C T R LT IC-P14
Grads P73, Class ... P23
Grade PE3 Class C INC-P33
Grade P34, Class C MWC-P34

The pipe shall be homogeneous throughout and free
from wisible cracks, holes, forsign matter, or othar defects,
The pipa shall be as unifarm in color, opacity, density, and
other physical propertias as is commarcially practicable,

Fipa requirements. All pipe installed under this standard
shall be pressure raled for water
The relationship betwesn standerd dimension ratios,
dimarnsions, hydrostatic design stressas_ and pressure -
ings shall be determined by one of the following formulas:
For FVC, ABS, and PE pipe with cutside diameter
controdled:

25
T-IW—P"-H—?

2% 0,
P



For PE pipe with inside diameter controdled:

25, Dy yor B uR 41
P t P
Whara:
S = hydrostatic design stress, in b/int.
P = prassure raling in Bbfint,
D, = average outside diameter in in.
D, = average inside diameter in in.
t = minimum wall thicknass in in.
A = standard thermoplastic pipe dimension ratic

(SOA).

Hydrostatic design stresses for the plasiic pips male-
rizl are given in table 1.

Iron pipe size (IPS) (outside diameter same &8 that
for iron pipe sizes) and 1.0. comrolled PE pips
manufactured, tested, and marked to meet one of the
following ASTM spacifications shall ba accaplabla undar
this standard, Water pressure ratings and partinant
dimansions for this pipe are gven tebles in 3, 4, 3, 6,
and 7.

ASTM— Standard spec¥ication kor—

D-1T785 ... Polyvinyl chioride (PVC) Plastic Pipe, Schad-
ukas 40, BO, and 120

D-2241 ... Potyinyl chioride (PVC) Plasic Pios,
(SDR-PR)

D-2672 ... BalEnd Pohningl chionda PVC) Plastic Pipa

D-2740 .., Polyvinyl chioride [PVC) Plastic Tubing

D-1627 ... Acrylonitrie-Butadisns-Styrera (ABS) Plastic
Pipa, Schadules 40 and B0

D22e2 ... Acrylenirike-Butadiane-Snrens (ABS) Plastic
Pips (SDR-PR)

O-2104 , .. Polyethylens (PE) Plastic Pipa, Schadule 40

D-2239 .. Polyelhylens (PE) Pleste Ppe, (SDR-PR]

D-2447 ... Polyethylana (PE) Plastc Pips, Schaduies 40
and B0, basad on CUSIoa Ciameia

02737 ... Polyathylena (PE) Plasic Tubing

D-3035 ... Polyathylens (FE) Plastic Ppa, (SOR-PR),
based on controlled outside diametsr

F=T1... .. Porvathylene (PE) Tharmoplesie High-
Pressurs Imgation Pigsding Systams

Ptastic irrigation pipa (PIF) shall meat the require-
mants af ASTM-D-2241 or of ASTM-D-2282 excepl
that:

{. The outside diameters, wall thicknesses, and tokar-
ances given in tabke 2 shall apply.

2. The sustained pressure test shall not be required.
3. Tha burst pressurs tests shall be performed accond-

ing to the procedures listed in ASTM-D-2241 o
D-2282 and shall meet the applicable requirements
given in thesa ASTM's or thosa ksted baow for the
standard dimension ratios (SDR's) currantly not
includad in ASTM-D-2241 or D-2282.

Burst prassure requiramants for water at 2»¥ C
{73.4° F) for PVC 1120 and PYC 1220 plasiic pipe are:

SDR Minimurn burst pressurs’
it
51 260

"The design slises Wrell U2 B 0rve thams el PRERUIE W0 PYC 11800400
B, PYC 1E20-0,400 ki,

Irr gation Water Conveyance, 430-DD-5

Burst pressure requirements for water at 23 c

{73.4° F) tar ABS plastic pipa ara:
Minimum burst pressure’
SDR
ABS 2112 ABS 1316
B Ml
325 420 380
41 — 300

TTra Boar srasess ed 10 drivs Thaee el prassures dre: ARG 2112-08,000 Ioin®;
AR {104,000 Bt To simplity laslng, minc adjumimenis havs beén mads o
ks Tha el proasued unbom

Markings. Markings on the pipe shall includa the fok
lowing, which shall ba spaced al intarvals of not more
than & fi:

1. Nominal pipa size (for exampla, 2 in).

2. Type ol plastic pipe matarial, by dosignation code
(tor exampla, PVC 1120).

4. Prossure rating, in T/fin?, for water at 230C (73.4°F)
(tor axampla, 160 Bfin®),

4. Specification designation with which tho pips com-
plies:
a. For IPSsiza pipe, the ASTM dasignation (for

exampla, D-2241),

Pipe mesting cna of the ASTM designations
listad tor IPS-size pips and intanded for tha trans-
port of potable watar shall also be marked with
the seal of a recognized laboratory making the
avaluation for this purposa.

b. For plastic imgalion pips, tha dasignation FIP.
5. Manutaciurer's name (or frademark) and coda.

Fittings and couplers. Al fitings and couplers shall
meal of axceed the same strength requirements as
thosa of the pips and shall be made of material that Is
recommanded for usa with the pips.

Listed belaw are the ASTM standard spacifications
for fittings suitable for usa with IPS-size pipe and ingida
diamatar controllad PE pipe coverad by this standard:

ASTM— Srandard specilcation for—

D_p4sE .. Sockaldype Potyvinyt chioride (PYC) Plastic
Pipa, Schaduls 40

D-2457 . . Sockaype Polyvimyl chioride (PVC) Plasic
Pipe, Schaduis BO

D-2458 .. Sockelypa Acyoririe-Butadiens-Styrend
[(AES) Piastic Fitings, Schadle 40

o202 ... F%HMFWHPGWHM{FE}
Piastic Pipe

D-2683 ... Socketdypa Poiyethlena Fittings for SDR 11.0
Potystirysne Pipe

03139 . Szandard Specification kor Plastic Pressura
Fipa using Flaxbie Elastomenc Saas

O-azs1 .. Butt Heal Fusion Potyelhyiens (PE) Plasiic
Fittings for Potyetinders (PE) Plastic Pipe
and Tubing
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Irrigation Water Convesance, 430-DD-o

Plastic krrigation pipe (PIP) shall have balied ends or sap- Table 1. —Hydrostatic design stress and designation—
arale couplsrs and fittings that are suitable for jeining the plastic pips

pipe and eppurtenances by sotveni cement, rubbér gasksis,

or other methods recommended by the pips manufacturer. Myshtaty
Such fittings and joints shall be capable of withstanding & Plasiic pipe raterial ’m" . Designation
working pressure equal to or greater than that for the pipe. o

2,000 PYC 1120

Solvant cement jolnts. Schanl for solvent camant joints
shall conform 10 ASTM Specification D-2564 for PYC pipe
and fittings and to D-2235 for ABS pipe and fitlings.

Solvent cement joints shall be used and construcied
sccording to the recommendations of the pips
manufaciuret,

2,000 PVC 1220
1,000 PVC 2110
1,250 PVC 2112
1,800 PVC 2118
ABS 1208
1,000 ARS 1210
1,000 ABS 1318
1.260 ABS 2112
PE 1404
PE 2305
PE 2308
PE 3306
PE 2408
PE 3408

g

Rubbar gaske! joints. Rubber gaske! joints shall conform
to ASTM Speciiication D-3138.

BEEEES
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Irrigation Water Convevance, 430-DD-7

Tabke 2 —PYC and ABS plastic imigation pipe (F1F)
(o vemte

Démension and IDlerancs

FYC pressure mting ABS pressure rating
Mominal Rt Chrtpice dismater A}
pips Material Wl thacknaes 3 Tomrance Material
Bize 1120 Man | ToWWANCS | AvermQe | Awg. OD. | Max and Min
] BORA | 1220 | 2118 | 2112 | 2110 fi] Y Ay i [ 2] 1318 | 2112 | 1210
4 51 B 0081 + 0,020 ERE « 0.009 0.050
41 100 L. 1] am + (20 80
28 13 1@ [ ] AZ7 + 020 100 BO
28 180 125 100 B0 A58 +.020 125 100 B0
L] B . 4] 20 + 020 B.140 an 080
41 100 B0 150 + 020 ]
BNE 3B 100 . ] &1 - +.023 100 [ i]
o0 1% 12 10 B0 . + 2 125 100 L]
] 5 B0 a0 + 020 8.180 B}l am
41 100 BO A8 + 024 B0
325 125 W0 W 251 +.091 100
2 180 125 W0 80 314 038 10 w0
10 51 . 200 + (24 10,200 Kint3 O7h
41 100 1] 248 + O30 B0
azs 125 100 80 A4 + .08 100 80
20 B0 123 100 B8O + 04T 125 100 BO
12 51 BO 240 +029 12240 08 o7s
41 100 [ +] o) + 08 [_i]
2E 1A\ 100 BO ar7 + 045 100 B0
o8 i80 125 100 B0 AT + 058 125 100 (]
14 &1 a0 280 + 03 14280 o 07
41 100 . 1] 348 + D2 B0
RE 15 100 B0 A + 083 100 B0
e 180 12 100 B 549 « 088 125 100 [ 1]
15 5 [ 1] 0 + (e 15,300 023 075
41 100 . 1] b | + 045 B0
25 125 100 Bo AT1 + 057 100 a0
26 1\ 3= 100 Ba 588 + .07 1256 100 BO
18 51 B0 a4 +.,008 16.314 024 078
&1 100 . +] b 4] + 047 B0
25 125 100 BO AR2 + 058 100 B0
28 180 128 100 B0 B8 + 074 125 100 B0
i8 E1 BO 87 + D 18.387 027 00
&1 100 o] ASE « 2T a0
2E 122 100 i) 575 + 080 100 B0
21 51 1] AX2 + .08 21.432 o] 100
41 S 1 538 +.15 1]
325 125 100 BO AT2 + 081 100 BO
24 51 - 1] K.} + 058 24 458 038 A2
41 100 B A0S +.188 BO
25 123 100 m -~ + .09 100 a0
ZT =1 B0 o + 008 Z7.548 047 A3
&1 1m0 & B2 .18 B0
25 12 1 B B¢ + 1083 100 BO
5CS, June 1989
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Irrigation Water Conveyence, 430-UD-
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Table 3. —PYC and ABS thermoplastic pipa (SOR-PR}—{IPS)
(HonT e
(PVC-ASTM-D-Z241)

[ABS-ASTM-D-2282)

FYWC presaurs rating
)

CHmenson Bnd 10kerangs

ABS presaure rating
)

Hominal Outics diamiter AT
pipa Maimrin/ Wall thicrnes 1 Rrerance hziwrial
slxs 120 Win | Tolsmnce | Aversge | Avg. Q0. | Max and Min
finj SDR | 1220 | 2118 | 2112 | 2110 | ™y y ~y fry oy 1318 | 2112 | 1210 | 1208
e 7 0080 +0.020 0. 504 0.004 0.008 200 180 128 00
135 35 250 200 180 D2 + 020 008 250 20 180 135
W 21 200 180 125 100 DBD + 020 1.050 OO 015 180 125 100 B0
17 250 200 160 125 D2 +.020 a1o 200 180 125 100
136 6 260 200 180 078 + .20 o %O 200 180 125
1 28 180 125 100 Bl 080 + 020 1.6 D08 0B 126 100 B0
21 200 180 125 100 B3 + 020 015 180 125 100 B0
17 250 200 180 125 ATT +.020 070 200 180 125 10O
135 M5 250 200 180 087 + 020 10 250 200 180 125
1% 25 126 100 B 060 + 020 1,680 055 016 100 B0
20 180 128 100 BI04 +.020 018 125 100 B0
21 200 180 125 100 .OTW +.020 018 180 125 100 80
iT 250 200 180 128 8 + 020 o2 200 1% 125 00
135 35 250 200 180 123 +.020 012 250 200 180 125
1% 25 125 100 ] 080 + 020 1.800 008 030 100 B0
8 180 125 100 B0 073 +.020 030 125 100 80
21 200 180 125 100 090 +.020 30 180 13 10 B0
17 250 200 180 128 412 + 020 o2 200 180 125 100
138 N5 250 200 180 47 +.020 012 250 200 180 125
2 a2s 12 1M Bd 08 + (20 2375 008 i< o] 100 B0
28 180 125 100 B0 09 +.020 330 123 100 [ 1]
21 200 180 126 100 113 + 020 30 180 125 100 B0
17 250 200 180 125 40 +.020 012 200 180 125 100
135 M5 D250 Z00 180 A78 +.021 012 250 200 180 135
2% a5 125 100 B0 D83 + G20 2878 007 030 100 B0
26 180 128 100 Bo 110 + 020 30 128 100 B0
2 200 180 125 100 137 + 020 O30 180 125 100 B0
17 /50 MY 180 125 18 + 020 Q18 200 180 125 100
135 MNME& 250 200 180 213 +.028 015 250 200 180 125
3 25 125 100 B0 08 + 20 3.500 008 030
b} 180 128 10 B 135 + .02 30 100 o
21 200 180 128 100 87 + 020 030 125 100 [ 1]
17 250 200 180 128 208 +.025 015 200 180 125 100
195 315 250 200 &) 2 + . s 260 200 180 125
3 41 100 BO 098 +.020 4,000 008 S0
325 125 100 By aZ3 + 020 0]
28 180 125 100 B0 54 + . 020 050 125 100 B0
21 X0 18— 12X W IR + 073 s 180 125 100 &0
i7 20 200 180 125 255 + 28 15 200 180 125 100
135 0§15 250 200 180 208 + 38 015 250 200 B0 125
4 41 100 B0 110 + 20 4.500 00 LDED
=5 125 00 [- 7] J38 + .50 oD
28 180 125 10 &0 A7T3 +.E21 i ) 125 100 BO
21 200 160 126 100 214 4 2 050 180 125 100 a0
17 250 200 180 125 205 + 32 ms X0 s 125 0
126 316 280 200 180 FE3 + 00 015 250 200 180 125

SC5, June 149HY
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Irrization Water Convevance, 430-DD-9

Tabla 3. —PVC and ABS thermopiastic pipe (SDR-PR}—{IPS}—Continued
[PVC-ASTM-D-2241) T

(ABS-ASTM-D-2282)

PVC pretaurs reting
et

Cimanassn and derancy

ABS pressurs ratng
)

Nominal | Cutwice diameter
pipe Wmierial Wall thicknass | + Tolarance WMziarial
#lze 1120 Min | Tolerance | Average | Avg. 0D, | Max and Min
[l] SOR | 1220 (2118 | 2012 | 2110 | oy il sl ) fin) 1318 | 2112 [ 1210 | 1208
3 an 100 [5) A3 + 020 5587 010 50
325 123 100 B AN + .= 050
20 180 128 100 B0 214 + 027 050 100 Ba
21 200 180 125 100 285 + 32 050 126 100 B0
7 50 200 180 125 A7 + 030 O30 200 180 125 00
138 16 250 200 180 412 + D45 00 250 200 180 125
8 41 100 B0 &2 4020 8825 an 0&0
26 126 100 B0 20 + 024 050
o) 180 128 100 B 258  +.0M 080 123 100 B0
F4l 200 180 125 DD 38 +.032 D50 180 125 100 B0
7 250 200 180 125 X0 + 047 035 200 180 125 100
135 315 250 200 1680 491 + .08 033 250 200 180 128
] 41 100 Bo 210 o+ 025 BAES 015 07s
26 126 100 [ 4] 205 + .02 a7s
0 180 125 100 B0 332 4+ .040 ars 125 100 BO
21 200 180 125 100 410 +.048 078 180 125 100 BO
17 250 200 180 125 508 4+.081 45
10 47 100 80 242 4.0 10.750 s ors
125 125 100 B0 A3 + D 075
s | 180 125 100 B0 413 + 060 a7 125 100 BO
21 200 B0 125 100 511 +.D81 075 180 126 100 B0
17 RS0 200 180 125 82  « 078 050
12 41 100 B0 A1 + 037 12.750 018 oTs
25 125 10O B N2 + 0T 075
-l 180 125 100 B0 AR0 + 050 078 12% 100 B0 a3
4| 200 1680 125 100 608 +.07 oTs 180 125 100 B
7 250 200 180 125 TED + 0090 080
18 41 100 B 359 < D47 18.00 sl 80
325 125 100 . 9] Ag2 - Al
>0 180 129 100 B0 .A15 + 074 180 126 100 B0
18 4 100 1] AN o+ .08 18,30 019 B0
3R2E WS 0 B B4 4+ 088 Bl
28 180 125 100 B 892 +.08 B0 125 100 80
20 41 100 ] 488 +.058 X240 ez 200
25 123 W B 15 +.074 200
285 8 12 T B TW + a2 200 125 100 B0
24 41 00 B £BS + 02 24 00 A 240
2E —rE 10 &0 738 + 088 240
26 180 125 100 B O3 +M 240 125 100 a0

SCS, June 1989
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Irrigation Water Convevance, 430-DD-10

Tabie 4. — ane plastic pipa (SOR-PR)}—L.D. controllad
Folysthylane pl { —I

(PE-ASTM-D-2229)

Precasure rting
M:»ﬂ. Wall theckress Inssde diameter
inel lerial
N:EH 3308 Tolgrance Tolerance
Bize 3405 Fekindemim + * =
i) SOA 2308 2306 1404 my (1] fin] i
0 15 1] 0080 0.020 0822 o010 0.010
1.5 100 B0 B0 020
'] 125 100 BQ 00e 20
7 180 125 100 e 020
53 200 160 125 "7 20
k] 15 a0 i i) 20 e o010 016
11.5 100 BO 072 020
] 125 100 & o2 020
T 160 125 100 118 020
53 200 180 125 R 1.5 020
1 15 i oma s} 1.0489 010 020
11.5 100 B .o 20
il 125 100 [ 1] Jar 020
T 180 126 100 Bt ¢ 020
5.3 200 160 125 88 D24
1% 15 B0 i 020 1.380 01 020
11.6 100 B3 A20 020
] 128 100 . ] A53 i)
7 160 125 100 ART 24
53 200 180 125 2680 o
1% 15 B0 aar 020 1.810 015 20
1.5 100 4] 140 =20
] 126 100 BO A 320
T 180 126 100 230 e
53 200 160 125 304 i}
2 15 B 138 e 2.087 15 020
11.5 100 4] B0 022
] 125 100 o] 230 o2
7 180 126 100 295 a5
£3 200 180 125 390 a7
2% 15 B0 165 L20 2 480 015 D25
11.5 100 B0 215 2S5
3 15 BO 205 o] J.088 a18 030
11.5 100 BO 287 o2
4 15 . 1] 268 <] 4028 s 3s
1.5 100 80 ] 042
-] 15 B A0 Das 8.085 20 035
11.5 100 B o O3

‘me.m-un-:m.umrnumn.-manr-mmhphﬁ
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Irrigation Water Cenveyance, 430-DD-11

Table 5.—Pofysthyiane plastic pipa (SDR-PR}—0.D. controlied (IPS)
b 2]
{PE-ASTM-D-3015)

Froasure rehing
m«ﬂ~ Weall thickress Outside dlameter
Nominal Mmerial

pips 3508 TJolerance Aarance

Bizw 08 Minimum + Y =

fin} s0OR 208 2305 140 mi fin) i fin [l

e 17 B} 0.082 0.020 0,840 0.004 0.004
13.5 100 B0 .oa2 20
n 125 100 B0 o 020
b 17 B0 a2 020 1.050 004 D04

13.5 100 B o 020
" 125 100 B0 05 Riyl

1 17 B0 o7t 020 1.315 005 D05
13.5 100 B0 087 D20
1 126 100 a0 19 o2

1% 17 B .38 020 1.880 05 D05
13.5 100 Ba Az 20
1 125 100 Bo 81 oz

1'% 17 BO 12 020 1.800 008 JDOE
13.6 100 Bd i 020
11 125 100 B0 A73 028

2 17 ] 140 10X 24715 008 008
13.5 100 BO 78 a2
1 125 100 B0 218 i,

3 17 B0 208 25 3,500 o8 008
13.5 100 B 259 AN
11 125 100 B0 s 038

4 17 B0 204 a2 4,500 008 08
1356 100 Bl e %o D
11 126 100 B G 09

-] 17 B - o] T 8825 o1 011
135 100 B Ag1 058
11 125 100 a0 802 oTE

TFor the mamns PE 308, T SDA 1 1AL 17, el T1 B Febe reepeceve premry s (DAT] 8 180, 138, 190, and 80
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Irrigation Water Conveyance, L30-D0-12

Table 6a,—WateT pressure ratings for schedules 40 and B0 unthreaded plastic pips: polyvinyl chiorida

[FYC-ASTM-D-1785 Schadula 40 and 80 Fipa)

Avatage Working pressure reling mew|
Harminal insice PYVC PYC PVC PVC
size diampter 1120 2116 2112 2110
{in [l 1220
Sekoap Soh = S0 0 Sen 4 Seh B0 Sch ad Ech 80 Eoh &0 Sen, b0
1 0622 0.648 B0 50 480 B30 Irg 530 300 420
£ B24 TAZ2 4B BB 280 550 300 430 244) 340
1 1.048 857 450 630 50 500 280 380 220 20
1% 1380 1.27T@ arg 520 280 420 230 320 180 2680
1% 1E10 1.500 330 470 260 350 210 00 170 240
2 2.067 1.838 280 400 20 20 170 250 140 200
2% 2489 2323 00 420 240 340 180 280 150 210
3 3,068 2500 260 aro 210 300 180 i) 130 180
Ik 3.548 3,264 240 350 190 280 150 7o) 120 170
4 4,026 3.828 220 320 180 2640 140 200 110 16840
5 5.047 4813 180 200 180 230 120 180 100 140
] 6065 &.7681 180 280 140 220 110 170 B0 140
B 788 7.626 160 250 120 200 100 154 B0 120
10 10,020 G 564 140 230 110 190 B0 150 120
12 11,838 11.378 130 23X 110 180 BO 1440 110

Table 6b,—Water pressure ratings lor schedules 40 and BO unthreaded plaslic pips: acrylonitrile-butadisne-styrene

(ABS-ASTM-D-1527 Schedule 40 and 80 Pipa)

Mominal AI:IS:;EI* Yoodng piesins reilag e
alza diameter ABS ABS ABS ABS
iy il 1316 2112 1210 1208
Baoh 40 B B0 fer & Eeh B0 Esh 4D Sch w0 fon a0 L= ] Tt a0 Geh 90
A 0622 0,548 430 -] arn 530 300 420 240 340
a4 B24 Taz Jed 550 300 430 240 3 190 280
1 1.049 857 38D 500 280 330 i) A 180 250
1% 1.380 1,278 280 420 230 330 180 260 150 210
1% 1,610 1 &0 280 a80 210 290 170 240 130 190
2 2.067 1.939 220 1 170 250 140 200 110 160
24 2469 2.323 240 340 180 270 150 210 120 170
3 J.068 2.500 210 300 160 30 130 1680 100 150
34 3,548 3,364 190 280 150 220 120 170 a0 140
4 4.026 3826 180 260 140 200 110 180 80 130
-] 5.047 4813 160 230 120 180 100 140 B0 120
B B DES 5.781 140 220 110 170 20 140 110
a8 7.881 7.625 120 200 100 150 80 120 100
v 10.020 8,564 110 120 20 183 120 80
12 115938 11.376 110 180 80 147 19 90

5CS, June 1989
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Irrigation Water Conveyance, 430-DD-13

Tabke-8c.—Waler pressure ratings for schadulas 40 and BO unthreaded plastic pipe: polyethylens

1 (PE-ASTM-D-2104
Schedule 40 Pipe) [PE-ASTM-0-2447 Schaduls 40 and 80 Pipa)
WhIrking prassuta Fating Yorking prassure rating
e . A
Avaraga PE FE PE PE FPE PE
Mominal neEice 2308 2305 14 Fa08 2305 1404

size diameier 3308 4908

i) ) 3406 ]

Len &b Bk O Ech & Beh D Gen wD Sem a0 Ber B0 SCh 40 Sen 0 Sen. a0 Seh 8

e 0.622 0.548 190 150 120 168 267 148 212 18 170

e B24 TAZ 150 120 100 152 Hy 120 172 ] 1ar
1 1048 BET 140 110 B0 142 199 1a 158 B 128
1% 1.380 1278 120 1] 116 164 2 130 104
1% 1810 1. 600 100 B0 104 148 B3 118 94
2 2087 1.93% 80 a7 127 101 al
2% 2460 2.023 100 B0 b1 134 1046 BS
3 3,068 2800 BO 83 118 Ba
Ik 3.548 3354 109 B4
] 4 026 3826 102 - h]
& 5.047 4813 a1
a 6.085 5.781 Ba

HOTE Pl hor ASTRE-D- 7104 Schecuie fod 85 GRS 00 oe0s Dabmames ooner g dor ASTM -0 47T Bohachue pagm ars besed o Culiadd duTrss| Conr,

Table 7.—Polyathylens and pohyanyl chioride plastic lubing

_Inssde duamaled o
= (PE-ASTM-D-2T2T) (PYC-ASTM-D=Z740} Wik
PE 2306 PE 2305 PYC 1120 PYC 2118 PV 2112 PvC 2110 g
Haorminal Cursicde 3308 1220 m‘:ﬁ
iTe dinmaler 34068
{in fr} 3408
V.l D.B2% 0.487 0 453 0501 0.501 0.501 Q.501 160
by 750 584 g 160
Y B7S B8 .Bas T8 T51 TR T45 180
i 11258 BTS mr 1.001 1.001 8 959 180
T 1.375 1.068 s 1.251 1.245 1.213 1171 180
1 1.625% 1.263 1.15%9 180
2 2126 1 653 1.543 180

Table B.—Pressure rating faciors for PYC and PE pipe for
waler al alevalsd lemparalures

Temperalure PVE tacior FE tactor

o F

734 1.00 1.00

BO - B85 a2

B0 15 81
100 B2 .o
110 &0 -
120 AL -
130 .30 —
140 L —

HOTE: To cbiiun thi Sl PROUCED DIBSEU MEg Bcoust O =Bl INTOHENN K0
TR 08 F, musmply narmal pressuny menng Oy Ta aoprmeram faeey o it
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